Oxygen sensitivity in the sheep adrenal medulla: role of SK channels.
The hypoxia-evoked secretion of catecholamines from the noninnervated fetal adrenal gland is essential for surviving intrauterine hypoxemia. The ion channels responsible for the initial depolarization that leads to catecholamine secretion have not been identified. Patch-clamp studies of adrenal chromaffin cells isolated from fetal and adult sheep revealed the presence of a Ca(2+)-dependent K(+) current that was reduced by hypoxia. Apamin, a blocker of small-conductance K(+) (SK) channels, reduced the Ca(2+)-dependent K(+) current, and the sensitivity of the channels to apamin indicated that the channels involved were of the SK2 subtype. In the presence of apamin, the hypoxia-evoked change in K(+) currents was largely eliminated. Both hypoxia and apamin blocked a K(+) current responsible for maintaining the resting potential of the cell, and the depolarization resulting from both led to an influx of Ca(2+). Simultaneous application of hypoxia and apamin did not potentiate the increase in cytosolic Ca(2+) concentration beyond that seen with either agent alone. Similar results were seen with curare, another blocker of SK channels. These results indicate that closure of SK2 channels would be the initiating event in the hypoxia-evoked catecholamine secretion in the adrenal medulla.